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Formation of PEG/Dextran Aqueous: Two-Phase System for Starch
Hydrolysis Using a-Amylase
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Abstract — In the polyethylene glycol/dextran agueous two-phase systems, volume ratio was
increased and partition coefficient was decreased with the increase of polyethylene glycol mole-
cular weight and concentration. However the volume ratic was decreased and the partition
coefficient was increased with the increase of dextran molecular weight. On the other hand,
the volume ratio and the partition coefficient were decreased with the increase of dextran
concentration. Continuous enzymatic hydrolysis of soluble starch with a-amylase which was
produced by Bacillus amyloliquefaciens 1FO 14141 was investigated in polyethylene glycol/dext-
ran aqueous two-phase systems. Nonreacted soluble starch and a-amylase were reused in these
systems. a-Amylase activity was maintained more than 100 hrs by recycling of a-amylase from

bottom of settler to reactor.
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Fig. 1. Experimental apparatus for the continuous hyd-
rolysis of soluble starch by a-amylase in aqueous two-
phase systems.

1. Water bath (37C) 6. Settler

2. Stirrer 7. Magnetic stirrer
3. Thermometer 8. Sampling bottle
4. Reactor 9. Penistaltic pump
5. Temperature control unit
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Fig. 2. Effect of PEG average molecular weight on the
partition coefficient of a-amylase and volume ratio of
two-phase.

The two-phase systermn was made of 100 g/l PEG and
1()0 g/l DEX.
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Fig. 3. Effect of PEG concentration on the partition
coeff Ctent of c-amylase and volume ratio of two-phase.
The two-phase system was made of PEG 6,000 and
80 g/f DEX.

Co Partition coefficient, DEX 38,800

®: Volume ratio, DEX 38,800

-1 Partition coefficient, DEX 77,800

a: Volume ratio, DEX 77,800
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Fig. 4. Effect of DEX average moleclar weight on the
partition coefficient of ¢-amylase and the volume ratio
of two-phase.

The-two phase system was made of 100 g/l PEG and
100 g/l DEX.
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Fig. 5. Effect of DEX concentration on the partition
coefficient of a-amylase and the volume ratio of two-

phase.

Two-phase system was made of 80 g/l PEG 6,000 and
various concentrations of DEX.
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Fig. 6. Time course behaviour of glucose concentration
in the continuous hydrolysis of soluble starch by a-amy-
fase in aqueous two-phase systems and in pure water.
The initial c-amylase activity was 2.3 U/ml.
®: Average molecular weight=6,000 and concentra-
tion=120 g/l for PEG, and average molecular weight=
38,800 and concentration— 100 g/l for DEX (K=0.29).
~t Average molecular weight=6,000 and concentra-
tion=120 g/l for PEG, and average molecular weight=
77 800 and concentration=100 g// for DEX (K=10.36).
: One phase system without PEG, DEX.
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